Restoration of gut motility in Kit-deficient mice by bone marrow transplantation.
Interstitial cells of Cajal (ICC) play important roles in autonomic gut motility as electrical pacemakers and mediators of neural regulation of smooth muscle functions. Insufficiency of ICC has been reported in a wide range of gut dysmotilities. Thus, restoration of ICC may be a therapeutic modality in these diseases. Here we provide evidence that transplanted bone marrow (BM) cells can restore gut dysmotility in part via transdifferentiation to ICC. Bone marrow cells obtained from Kit insufficient W/W(v) mice or syngeneic GFP-transgenic mice with wild-type Kit were transferred to W/W(v) recipients. Whole gut transit time and gastric emptying were examined 5 and 6 weeks after BM transplantation, respectively, and ICCs were identified in whole mounts, frozen sections and transmission electron immunomicroscopy of the gut smooth muscle layers using specific antibodies. Transplantation of wild-type BM into W/W(v) mice significantly improved whole gut transit time and gastric emptying. Fluorescent immunohistochemistry revealed GFP(+)Kit(+) cells in the myenteric plexus, deep muscular plexus, and submucosal plexus smooth muscle layers of the stomach, small intestine, and colon, respectively. In the whole mounts, GFP(+)Kit(+) cells were bipolar and spindle shaped, and transmission electron immunomicroscopy showed GFP(+) cells rich in mitochondria and endoplasmic reticulum between gut smooth muscle layers, suggesting the presence of GFP(+) cells with morphological characteristics of ICC. These results suggest that BM contains cells that may incorporate into ICC networks and improve dysmotility in W/W(v) mice. Thus, BM transplantation may become to a new therapeutic modality for gut dysmotilities due to ICC insufficiency.